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Summary

The effect of dwarfing rootstocks on leaf mineral nutrient elements of peach{Prunus persica
Bastch. cv. ‘Akatsuki’) trees was investigated. P. japonica and P. tomentosa considerably
elevated leaf manganese(Mn) content when used as rootstocks for peaches. When an aqueous
MnCl, solution was applied to soil, the shoot growth was reduced at 500 and 1000 ppm in P.
tomentosa, and at 1000 ppm in P. japonica and red leaf plum(P. cerasifera), but not affected
even at 1000 ppm in wild peach(P. persica). The maximum Mn levels that can be accumulated
in any tissue seemed to be about 2000 ppm. The concentration of soil-applied MnCl, to cause the
leaf Mn to saturate was 100 ppm for P. japonica and P. tomentosa and 500 ppm for red leaf
plum. However, the maximum level was not attained in wild peach even when 1000 ppm MnCl
was treated. P. japonica most greatly accumulated Mn in the stems, whereas red leaf plum in
the roots. Leaf K and Mg content tended to decrease with increasing soil-applied Mn

concentrations.
Introduction

In fruit tree growing, compact-sized trees have been gaining popularity all over the world
because it is laborious and time-consuming to manipulate large trees in the orchard practices
such as pruning, thinning, chemical spray and picking. One of the methods to make trees
compact is to use dwarling rootstocks. In apples, many dwarfing rootstocks are worldwide
available for commercial production. However, useful dwarfing rootstocks are yet unavailable for
peaches. We already reported the dwarfing effect of Prunus tomentosa and P. japonica on
‘Ohkubo’ peach?. Although the trees on these rootstocks produce excellent quality fruit with high
soluble solids content***'® some problems including graft-incompatibility® ® and bitter taste of
fruit® ' have been documented. By analyzing leaf mineral elements in peach, nectarine and

Japanese plum as affected by dwarfing rootstocks, Ogata et al” found that the dwarfing
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rootstocks elevated leaf manganese(Mn) content. In this report, we examined the leaf nutrient
status as affected by dwarfing rootstocks and the effect of soil-applied Mn on the growth and

nutrient element content in these rootstock species.

Materials and Methods

Plants — We used peach(Prunus persica Bastch. cv. ‘Akatsuki’) trees grafted on rootstocks that
were raised from seedlings of wild peach, P. japonica and P. tomentosa, and cuttings of red-leaf
plum(P. cerasifera). Their respective one-year-old trees were planted in an orchard of Ehime
University in 1981. The number of trees was two on wild peach, six on P. japonica, five on red
leaf plum and one on P. tomentosa. The tree on P. tomentosa grew so poorly that we did not
employ it until 1985. Since the orchard had been reclaimed from rice paddy field and the soil
was considered fertile, no fertilizer had been applied until 1985, when compound fertilizer(N-P-K/
16%-10%-14%) was used at a rate of 60 kg/10a in early April and at 20 keg/10a in middle June.
The trees were trained to a slender spindle type by annual winter pruning. Pesticides were
sprayed as needed.

Leaves were sampled during the growing seasons, wiped with cotton impregnated with 5%
acetic acid, and washed with distilled water. The leaves were oven-dried at 90°C for one hour
followed by 60C for several days. After grinding, powder was passed through a sieb and used
for element analysis.

Mn treatment — By using one-year-old potted(18 cm in diameter) seedlings of wild peach, P.
japonica and P. tomentosa and cuttings of red leaf plum, an aqueous solution of MnClL(0, 50,
100, 500 and 1000 ppm) was drenched at 200 ml/ pot at weekly intervals. Compound
fertilizer(N-P-K/16%-10%-14%) was applied at a rate of 2 g/pot at the beginning of the experiment
in middle April 1985. The plant growth was monitored by measuring the length of main stem, of
which lateral shoots were removed just when they emerged. All plants wefe harvested and
divided into leaves, stems and roots. Leaves were treated similarly as mentioned above. Stems
and roots were washed with tap water and oven-dried at 90C for one hour followed by 60C for
several days. These samples were ground, passed through a sieb and served for analysis.

Element analysis — Total nitrogen content was measured by the Kjeldahl method. Phosphorus
was determined by spectrophotometry and the other mineral elements with an atomic absorption

spectrophotometer.
Resuits and Discussion

Leaf nutrient as affected by three different rootstocks (1982—1984)

Fig. 1a shows macro element content in leaves of peach trees grafted on three different
rootstocks. There was a decreasing tendency in leaf nitrogen(N) content as the leaves aged
during the respective growing period. However, there was no close relation between N content
and rootstocks. Leaves of trees on P. japonica showed lowest potassium(K) and phosphorus(P)
content followed by those on wild peach and red leaf plum in 1982 and 1983 but such tendency
disappeared after August in 1984.
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Fig. 1b Effect of three different rootstocks on micro nutrient element
content in leaves of ‘Akatsuki’ peach trees (1982—1984).

Calcium(Ca) content in the leaves in 1984 was greater than in the two previous years.

Rootstock effect on leaf Ca content was not so apparent. Contrary to Ca, magnesium(Mg)

content in 1984 was lower than in 1982 and 1983. Leaf Mg of trees on wild peach showed

consistently higher than on the other rootstocks. Trees on red leaf plum was the second highest

in the leaf Mg content in 1982 but became lowest in 1983 and 1984.
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Trees on P. japonica exhibited consistently the highest leaf Mn content(Fig. 1b). The leaf Mn

levels on wild peach showed lowest but it became similar to that of red leaf plum after August

in 1984.

Copper(Cu) content in the leaves of trees on red leaf plum showed slightly higher than in those

on the other rootstocks in 1982 and 1983, but no difference in 1984. The content in 1984 was a

little higher than in the two previous years. Iron(Fe) and zine(Zn) content were below 100ppm in

1982 and 1983 but they fluctuated greatly in 1984.

Leaf nutrient as affected by four different rootstocks (1985)

We further examined in 1985 nutrient status as affected by four different rootstocks including

P. tomentosa(Fig. 2). The trees on P. japonica showed lowest levels of potassium from June to

September.
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Zn content in the trees on P. tomentosa and P. japonica was higher than wild peach and red

leal plum rootstocks, both of which are vigorous rootstocks. Leaves of trees on P. tomentosa

showed the highest Mn content and those on P. japonica the next. Wild peach and red leaf plum

rootstocks exhibited very low leaf Mn content. Ogata et al.” reported that ‘Ohkubo’ peach grafted

on various dwarfing rootstocks such as P. japonica, P. glandulosa, P. tomentosa and P. triloba

showed higher leaf Mn content than those on peach rootstocks. They also obtained similar

observations with nectarine and plum trees on P. japonica, P. tomentosa and wild peach.

Shoot growth and Mn content in relation to soil-applied Mn
Effect of soil application of MnCl, solution on the growth of wild peach, red leaf plum, P.

Japonica and P. tomentosa was shown in Fig. 3. The growth of wild peach seedlings was not

affected by the treatment. On the other hand, the reduced growth was noted at 1000 ppm for

red leaf plum and P. japonica, and at 500 and 1000 ppm for P. tomentosa. Fig. 4 shows Mn

content in plant parts of four Prunus species as affected by soil Mn application. Leaf Mn
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content of P. japonica and P. tomentosa, which was already high at non-treated control plots
like grafted trees as mentioned above, increased to level off at 100 ppm. On the other hand, the
content of red leaf plum reached the maximum level at 500 ppm. The saturation levels of leaf
Mn seemed approximately 2000 ppm irrespective of species. However, wild peach, which showed
the lowest levels, did not reach the saturation levels within the range of treatment.

P. japonica and P. tomentosa showed higher stem Mn content than the other two species in
the non-treated control plots. Whereas P. japonica greatly accumulated Mn in the stems with
increasing soil-applied Mn concentrations, P. tomentosa did not so great. However, the stem Mn
content in wild peach and red leaf plum was lower than in the two dwarfing rootstocks.

In contrast to leaves and stems, red leaf plum had the greatest Mn content in the roots over
the range of treatment. The content seemed to reach the maximum level at 100 ppm. There
was no difference among the other three species below 100 ppm, but wild peach exhibited the

lowest at 500 and 1000 ppm.
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By employing ‘Ohkubo’ peach trees grafted on wild peach, P. tomentosa and P. japonica, to

which 1. 5, 25 ppm Mn solution was drenched. Ogata et al® found that Mn accumulated in the

following order; P. tomentosa > P. japonica > wild peach in the leaves and stems, although

the order was shifted to wild peach > P. tomentosa > P. japonica in the fine roots. In our

present results too, wild peach showed greater root Mn content than P. japomica and P.

tomentosa in the non-treated control plots. However, at high dosages Mn content in the roots

was reversed: wild peach was lower than the dwarfing rootstocks.

These facts indicate that Mn easily moves from roots to leaves when P. japonica and P.

tomentosa are employed as rootstocks. In this regard, Aoba et al'® reported that Malus

prunifolia accumulated Mn in the roots but that Mn hardly moved to the above-ground parts

while the reverse was true for M. sieboldiz.
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Nutrient status as affected by soil-applied Mn

Figs. 5 to 7 show the nutrient element content of leaves, stems and roots as affected by
soil-applied Mn. Leaf K content of all the species tended to decrease with increasing Mn
concentrations. Likewise leaf Mg content slightly decreased with the increasing Mn dosages(Fig.
5). On the other hand, Mn treatment increased stem N content in P. japonica, P. tomentosa and
red leaf plum but this was not true for wild peach. Stem Ca content was slightly decreased by
the treatment. Stem P content in P. tomentosa and Mg in P. japonica were consistently higher
than those in the other Prunus species irrespective of Mn treatment(Fig. 6). Root K content was
slightly reduced at 500 and 1000 ppm MnCl, except for wild peach. Root Fe content in P.
Japonica was greatly declined by Mn treatment(Fig. 7).

In conclusion, P. japonica and P. tomentosa easily transport Mn from the roots to the
above-ground parts in both their own-rooted and grafted trees. In the course of this experiment,
red leaf plum rootstocks exhibited vigorous growth until the fourth year, but they suddenly

declined tree vigor in the fifth season probably due to graft-incompatibility.
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